INTRODUCTION
============

Falling is a major medical problem that can cause serious injuries including fracture and brain injury, and may even lead to death. According to worldwide statistics in 2000, approximately 283,000 people were injured seriously from falls \[[@B1]\]. More than 50% of seniors with a history of falls experience them again \[[@B2]\], and 25% appear to have restrictions in their activities of daily living (ADL) due to physical injury and fear of falling. Fear of falling is thought to be a problematic consequence of falls, and people with experience of falls feel that fear of falling is strongest compared with other fears \[[@B3],[@B4]\].

Prevalence for fear of falling in community senior citizens ranges from 25%-50% depending on the study \[[@B5]-[@B8]\], and is higher in females and those who have experienced any fall \[[@B7],[@B9],[@B10]\]. Fear of falling is thought to share risk factors with falls \[[@B11]\] and may have an equivalent importance to a health issue \[[@B12]\]. Fear of falling is related to a subjective feeling of unhealthiness and leads to restrictions in ADL, deteriorated physical functioning, limited functional independence, and damaged identity \[[@B3],[@B12]-[@B14]\]. Fear of falling is not only the immediate result of falls \[[@B15]\] but also a risk factor for falls \[[@B7],[@B11],[@B12]\] which creates a vicious cycle between falls and fear of falling \[[@B11]\].

Many attempts have been made to assess fear of falling. Subjects have been directly asked whether they had a fear of falling, but this was inaccurate and had low predictable value. Tinetti et al. \[[@B16]\] defined fear of falling as \"low perceived self-efficacy in avoiding falls during essential, nonhazardous activities of daily living\" and developed the Falls Efficacy Scale (FES) in 1990. To complement low sensitivity to detect fear of falling for individuals with proper ADL \[[@B11],[@B12]\], the Falls Efficacy Scale-International (FES-I) was developed by Yardley et al. \[[@B17]\] in 2005 and consists of 16 items (six additional and 10 existing items). The FES-I is a recommended tool in both research and clinical settings \[[@B18]\] and has been translated into various languages including Korean \[[@B19]-[@B21]\].

It is important to expose the relationship between fear of falling and related variables and risk factors for falls. Falls result from compound implications of both intrinsic and extrinsic risk factors \[[@B22]\]. Intrinsic factors are composed of physical and psychological status of the person, and the extrinsic factors are environmental issues \[[@B14]\]. Among extrinsic factors, regional characteristics may play an important role in the incidence of fall because they are directly related to the home and occupational environment and are indirectly associated with intrinsic factors. Fear of falling is both a consequence and risk factor for falls and shares some risk factors with falls \[[@B3],[@B7],[@B9],[@B11]-[@B15]\]. Therefore, we hypothesized that fear of falling may be influenced by regional characteristics. Thus, investigating regional disparity of the prevalence for a fear of falling in relation with health-related and socio-environmental factors will provide a clue to understand and reduce fear of falling. This approach will contribute to establish fall prevention programs at the community level. However, most studies have been conducted only in a certain area or facility or recruited participants from regional medical centers, but few studies have investigated the disparity of fear of falling in rural and urban areas and its relationship with other fall-related risk factors \[[@B23]-[@B29]\].

Many researchers had suggested that fear of falling is related with impaired functional independency \[[@B5],[@B8],[@B12],[@B13],[@B30],[@B31]\], and that fear of falling is related with decline of Instrumental Activities Of Daily Living (IDAL) in regional studies in Korea \[[@B28],[@B32]\].

In this study, we investigated the disparity for the fear of falling between urban and rural areas in relation to socio-demographics, health issues and medical morbidities, and functional level in daily activities.

MATERIALS AND METHODS
=====================

Subjects
--------

This study was conducted as part of a 2008 Community Health Survey. Among 1,685 participants, 974 participants (335 from urban and 639 from rural community) aged 40 years or older participated.

Methods
-------

### Fear of falling assessment

This study approached fear of falling in two ways: 1) direct questioning focused on perceptive fear of falling and 2) the Korean version of FES-I (KFES-I) was used to measure the confidence in avoiding falling during daily activities by means of the level of concern over falling. The direct questions asked whether participants had a fear of falling. The KFES-I has 16 items, and each item can be scored from one to four (total score 16-64). According to the cut-point suggested by Delbaere et al. \[[@B18]\], we regarded a score of 23 or more as having a higher level of concern over falling.

### Functional independency assessment

We assessed participants\' functional independency in daily activities using the Korean version of IADL (K-IADL) \[[@B33]\]. This questionnaire consisted of 10 items: ability to use the telephone, shopping, food preparation, housekeeping, laundry, mode of transportation, responsibility for one\'s own medication, ability to handle finances, grooming, and short distance outings. Participants were regarded as dependent if they showed dependency on at least one of the K-IADL items.

### Health-related variables

We collected participant health-related information, including drinking and smoking habits, chronic medical problem (neurologic, musculoskeletal, cardiovascular diseases, asthma, gastrointestinal ulcer, diabetes, urinary incontinence, anemia, cancer, and visual and auditory problems), and history of falls. We classified the participants into three groups according to their drinking habits: 1) no drinking in the last year, 2) moderate drinking (once per week or less and seven cups or less at a time) and 3) heavy drinking (more than once per week or more than seven cups at a time). They were also divided into the following three categories of smoking: non-smoker, previous smoker, and current smoker. For each medical problem, two questions were asked: \"I have had it in my life\" and \"I have been diagnosed with it by a doctor\", and it was recognized only when the participants answered \"Yes\" to both questions.

### Socio-demographic variables

Socio-demographic information was obtained using a predefined Community Health Survey questionnaire, including age, gender, occupation, marital status, family make-up (single generation vs. two or three generations living together), types of housing (apartment or condominium vs. other types), educational background, and average income. Occupation was classified into three categories of professional practice or office worker, physical laborer including farmer, and none. Educational background was divided into the following two groups: 1) up to nine years (junior high school graduate) and 2) over 10 years (high school graduate or higher). Income was answered in two ways: 1) one million Korean Won (KRW) per family or less and 2) more than one million KRW per family.

Statistical analyses
--------------------

The chi-square test was used to compare all variables between urban and rural residents. The prevalence of the perceptive fear of falling and higher level of concern over falling in each subgroup according to socio-demographic or health-related variables was analyzed in the urban and rural residents, respectively, and the differences between the two regions were compared using the chi-square test. Univariate analyses with the chi-square test were conducted for each variable to evaluate the association with the prevalence of perceptive fear of falling and higher level of concern over falling. Variables with significant association went to the next step in the analysis. Binary logistic regression analyses was performed to test whether those variables were independently associated with perceptive fear of falling or higher level of concern over falling. We also divided the participants into four groups according to age (40-59 years vs. 60 years or older) and region (urban vs. rural), and performed the Mann-Whitney U-test to check for differences in the KFES-I scores among the groups. A p-value \<0.05 was considered significant in all analyses. Data analyses were performed using the SPSS program for Windows, ver. 18.0 (SPSS Inc., Chicago, IL, USA).

RESULTS
=======

General characteristics
-----------------------

The senior population occupied a larger proportion in the rural than the urban participants, and the mean age of the rural group was older than that of the urban group ([Table 1](#T1){ref-type="table"}). Differences in socio-demographic and health-related variables between areas are shown in [Table 1](#T1){ref-type="table"}. The incidence of falls during the past year was not significantly different between the urban and rural populations. Females showed a higher incidence of falls than males in both the urban (19.0% of females and 7.6% of males, p=0.003) and rural areas (16.8% of females and 9.5% of males, p=0.007). Dependency of IADL was more prevalent in the rural population compared with the urban. However, the K-IADL score was only slightly different between the two populations ([Table 1](#T1){ref-type="table"}).

Prevalence of perceptive fear of falling
----------------------------------------

### Perceptive fear of falling

The prevalence of perceptive fear of falling was significantly higher in the rural population than that in the urban one and increased with aging in both urban and rural areas ([Table 2](#T2){ref-type="table"}). However, no significant differences were observed between the area groups when we analyzed each age group separately. The prevalence of fear of falling according to other socio-demographic and health-related variables is described in [Table 2](#T2){ref-type="table"}.

### Level of concern over falling

The rural participants showed a higher KFES-I score (20.5±8.0) than that of the urban participants (18.2±5.6). The median KFES-I scores (5%, 95%) in the urban and the rural groups were 16 (16, 28) and 17 (26, 39), respectively. The prevalence of a higher level of concern was higher in rural than in urban participants and increased with aging both in the urban and the rural populations ([Table 2](#T2){ref-type="table"}). When we analyzed each age group separately, a higher level of concern was more prevalent in the urban compared with the rural participants 70 years or older, but other age groups did not show any regional differences. [Table 2](#T2){ref-type="table"} shows the prevalence of a higher level of concern over falling according to other variables.

Variables associated with perceptive fear of falling and higher level of concern over falling
---------------------------------------------------------------------------------------------

In univariate analyses, age, gender, area, household, spouse, educational background, occupation, income, housing type, fall in the past year, presence of chronic medical problems, and smoking and drinking habits were associated with perceptive fear of falling and a higher level of concern over falling ([Table 3](#T3){ref-type="table"}). Binary logistic regression result with those variables showed that 60 years or older, female gender, experience of falls in the past year, and the presence of chronic medical problems was independently associated with perceptive fear of falling. Factors associated with a higher level of concern over falling were 60 years or older, female gender, living in the rural area, educational background of 9 years or less, experience of falls in the past year, and the presence of chronic medical problems ([Table 4](#T4){ref-type="table"}).

Comparison of KFES-I score between areas according to health-related variables and functional dependency
--------------------------------------------------------------------------------------------------------

The KFES-I score for the rural population was higher than that of the urban population in participants age 60 years or older (21.1±8.2 in urban and 23.3±9.6 in rural, p=0.003), but no differences were observed according to area for participants aged 40-59 years (16.7±2.5 in urban and 17.1±3.3 in rural, p=0.163). Rural residents 60 years or older showed higher KFES-I scores compared with those of urban residents when they had a chronic medical problem, but no significant differences were observed between the urban and the rural areas in the younger population (\<60 years) ([Table 5](#T5){ref-type="table"}). We also divided participants into pairs of groups according to the dependency of each K-IADL item and compared KFES-I scores between the two areas. In the older group (≥60 years), rural residents showed higher KFES-I scores than urban participants independent of the K-IADL items. In contrast, no disparity in the KFES-I score was observed by region in the younger participants (\<60 years) ([Table 6](#T6){ref-type="table"}).

DISCUSSION
==========

We evaluated disparities in the fear of falling, functional level, and socio-demographic and health-related variables between urban and rural communities. Experience with falls in the past year was not significantly different according to area (14.1% in urban and 13.5% in rural). No significant difference was observed between areas (24.1% in urban and 17.9% in rural) in participants aged 60 years or older (p=0.170). These results show a lower prevalence of fall compared with some studies (31.8%-51.8%) \[[@B23]-[@B26]\] but are comparable with other study results (21.0% and 26.1%) \[[@B27],[@B28]\]. This discrepancy may be due to the inconsistency of age and gender and lack of adjustment for environmental factors. Females appeared to experience falls more frequently than males both in the urban and rural areas, which confirmed previous reports \[[@B6],[@B9]-[@B11]\].

Both perceptive fear of falling and a higher level of concern over falling had higher prevalence in the rural area compared with that in the urban area and showed increased prevalence with age in both areas. However, the rural group had a larger senior population and a higher mean age compared with the urban group and there were disparities in other socio-demographic and health-related status between the two areas. According to the logistic regression to reveal the individual effects of variables on fear of falling, 60 years or older, female gender, experience with falls in the past year, and the presence of chronic medical problems were predictors for a higher prevalence of perceptive fear of falling and a higher level of concern over falling. In addition, rural area and lower educational background were associated with a higher level of concern over falling. Age 70 years or older was the strongest predictor for both perceptive fear of falling and a higher level of concern. Fear of falling increased with age in previous studies \[[@B9],[@B11],[@B34]\], and it is the possible explanation for the regional disparity of fear of falling that may be related with disparity of age structure between the areas. This explanation was indirectly supported by the result that no regional difference was observed in the prevalence of fear of falling when we analyzed each age group separately.

We also compared KFES-I score and the prevalence of perceptive fear of falling and higher level of concern over falling between the urban and the rural participants after stratifying participants according to each variable. Participants with experience of falls in the past year or chronic medical problems did not have disparate fear of falling or KFES-I score between the areas, and there no differences in KFES-I scores between the areas in participants with dependency shown in K-IADL. Fear of falling is related with lower perceived health, medical morbidities including neurologic, cardiovascular, musculoskeletal, and visual problem, and a declined functional level \[[@B6],[@B8]-[@B13]\]. Some intrinsic risk factors including experience of falls, presence of chronic medical problems, or functional dependency might have a stronger influence on the fear of falling compared with the influence of other variables related to regional characteristics.

In participants without those intrinsic risk factors (experience of fall in the past year, chronic medical problems, or functional dependency), perceptive fear of falling and a higher level of concern over falling were more prevalent in the rural area and the KFES-I score of the rural senior group was lower compared with that of urban seniors. We hypothesize that other factors contribute to the disparity of fear of falling between areas in these groups when the influence of intrinsic risk factors disappear. It may be connected with a previous report that 41% of falls are related to environmental factors and only 13% are caused by weakness or poor balance \[[@B29]\].

Among socio-demographic variables, the prevalence of perceptive fear of falling and higher level of concern over falling were different between the two areas in participants with the following characteristics: lower educational background (≤9 years), physical laborer or no occupation, lower income (≤1,000,000 KRW), and not living in an apartment or condominium. This result suggests that the rural senior population is more vulnerable to fear of falling compared with urban seniors when they are in a lower socio-economic status. Disparity of perceptive fear of falling and higher level of concern over falling between areas was also seen in participants living 2-3 generations together or living with a spouse. Although we could not find any possible explanation, we assumed that insufficient familial support in the senior population may have greater impact on fear of falling compared with regional characteristics. The relationships between individual socio-economic factors and fear of falling are still unclear, although a few researchers had reported that living alone and lower income are associated with fear of falling \[[@B8],[@B35]-[@B37]\]. Additional studies will be required to investigate the effect of socio-economic status on fear of falling in relation to regional difference.

This is the first study to investigate disparities of fear of falling between urban and rural areas in relation to socio-demographics, chronic medical problems, and functional level. The results suggest that we should consider regional characteristics when we design fall-related studies or develop fall-prevention programs at the community level. However, this study had several limitations. We were unable to confirm the causal relationships as this was a cross-sectional study or explain the reason why regional disparities appeared only in the population with low socio-economic status or those without medical morbidity or functional dependency. A prospective study will be required to investigate mechanisms for our result and the cause-and-effect relationships. Socio-demographic and health related variables were asked by predefined questionnaire for a regional epidemiologic cohort study and may not have been optimized for this study. In this light, alteration or adjustment of each variable and its items should be considered in a future study. This study also had a limitation as we did not investigate the experience of falls longer than 1 year because of possible recall error.

In conclusion, age, experience with fall, and health status were associated with the prevalence of fear of falling, and the regional disparity may be attributed to differences in age structure between areas. This regional disparity may exist in the healthy or functionally independent senior population under the influence of socio-environmental factors. The senior population with lower socio-economic status residing in rural area might be related with greater vulnerability to fear of falling. Further prospective study is warranted to clarify the association between socio-environmental factors and fear of falling in terms of regional disparity and its causal relationship.
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###### 

Characteristics of subjects (n=8)

![](arm-37-848-i001)

Values are presented as mean±standard deviation or number (%).

KRW, Korean Won; K-IADL, Korean version of Instrumental Activities of Daily Living.

^a)^p-values were estimated by χ^2^-test or t-test, ^b)^regarded as dependent if dependent in at least one of the items of the K-IADL.

###### 

Comparison of the prevalence of perceptive fear of falling and higher level of concern over falling between the urban and rural areas

![](arm-37-848-i002)

Values are presented as number (%).

KRW, Korean Won; IADL, Instrumental Activities of Daily Living.

p-values were estimated by χ^2^-test.

^a)^Asked by direct question, ^b)^measured by Korean version of the Falls Efficacy Scale-International, ^c)^regarded as dependent if dependent in at least one of the items of K-IADL.

###### 

Variables associated with the prevalence of perceptive fear of falling and higher level of concern over falling according to univariate analyses

![](arm-37-848-i003)

Values were obtained by chi-square test.

OR, odds ratio; CI, confidence interval, KRW, Korean Won.

^a)^Asked by direct question, ^b)^measured by Korean version of Falls Efficacy Scale-International.

###### 

Logistic regression results for predicting perceptive fear of falling and higher level of concern over falling

![](arm-37-848-i004)

SE β, standard error of β coefficient; OR, odds ratio; CI, confidence interval; KRW, Korean Won.

^a)^Asked by direct question (R^2^=0.37, p\<0.001), ^b)^measured by Korean version of the Falls Efficacy Scale-International (R^2^=0.35, p\<0.001).

###### 

Comparison of Falls Efficacy Scale-International scores between areas according to health related variables

![](arm-37-848-i005)

Values are presented as mean±standard deviation.

^a)^By the Mann-Whitney U-test.

###### 

Comparison of Falls Efficacy Scale-International scores between areas according to functional dependency

![](arm-37-848-i006)

Values are presented as mean±standard deviation.

K-IADL, Korean version of Instrumental Activities of Daily Living; NA, not applicable.

^a)^By Mann-Whitney U-test, ^b)^regarded as dependent if dependent in at least one of the items of K-IADL.
